Unraveling the mechanisms behind the enhanced MTT conversion by irradiated breast cancer cells.
Previously, we described the radiation-induced (RI) 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) effect as the increased MTT metabolization at the intermediate dose region after the irradiation of an MCF-7/6 cell monolayer with an X-ray dose gradient. We wondered if the cell monolayer at the intermediate dose region was characterized by an increased metabolic activity. In this study, we unraveled the mechanisms behind the RI MTT effect. Comparison of the MTT, sulforhodamine B (SRB), 2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H tetrazolium (WST-8), and nitroblue tetrazolium (NBT) assays indicated that the RI MTT effect is not due to an increased cell density, but to an exclusively intracellular MTT conversion. Our results for the MTT and NBT assays after digitonin pretreatment of the irradiated cell monolayer indicated a role of the plasma membrane permeability in the RI MTT effect. Assessment of the radiation impact on the oxidative phosphorylation system by Western blot analysis, spectrophotometric measurement and Blue Native gel electrophoresis showed a dose-dependent downregulation of the oxidative phosphorylation system complexes, whereby the radiosensitivity of each complex was proportional to the number of mitochondrial DNA-encoded subunits. Further, only treatment of the irradiated cell monolayer with a cocktail and not with the individual inhibitors of complexes I, II and IV during the MTT assay prevented the RI MTT effect. In general, our results demonstrate that the RI MTT effect is not due to an increased metabolic activity, but rather to an enhanced cellular MTT entry and mitochondrial MTT conversion.